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(54) Shock absorbing steering device 

(57) This is a shock absorbing steering device that 
provides the benefit of stable shock absorption in the 
event of a vehicle collision. A pair of connecting mem- 
bers (33a, 33b) connected through guide sections (30a", 
30b") to a column (2a) that supports a steering shaft (5) 



Fig. 1 



is connected to a vehicle member (1 8). This column (2a) 
is relatively movable in its axial direction with respect to 
the connecting members (33a, 33b) when force above 
a given level acts on the column (2a) along the axial di- 
rection. This column (2a) is arranged between the two 
connecting members (33a, 33b). 
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Description 

[0001] The present invention relates to a shock ab- 
sorbing steering device used to absorb shock that would 
act on the driver in the event of a vehicle collision as set 
out in the preamble of claim 1 . 

[0002] A shock absorbing steering device of the kind 
referred to above is didsclosed in US-A-4,241 ,937. 
[0003] For example, in the shock absorbing steering 
device that is disclosed in Early Japanese Patent Pub- 
lication No. H8-1 50944 and No. H7-17411, there are 
provided a column that supports a steering shaft, and a 
pair of connecting members connected through a guide 
section to this column. Each connecting member is con- 
nected to the vehicle body. This column is made rela- 
tively movable along its axial direction with respect to 
the connecting members, when force above a given 
amount acts on the column along the axial direction. If 
therefore shock acts in the axial direction of the column 
due to a collision, the shock that would act on the driver 
is absorbed by the relative movement of this column with 
respect to the connecting members. 
[0004] In a conventional shock absorbing steering de- 
vice as described above, the column is positioned away 
from the space between the two connecting members 
in the radial direction of the column, so there is a dead 
space between the two connecting members. This cre- 
ates the problem that the layout of other equipments is 
restricted in a vehicle interior where space is limited. 
[0005] Also, in the above conventional shock absorb- 
ing steering device, it is difficult to transmit the force ; 
acting on the column in the event of a collision to both 
connecting members uniformly, so smooth relative 
movement of the column with respect to the two con- 
necting members is obstructed. 

[0006] Also, it is desired that a housing of a locking 
member, that is capable of locking rotation of the steer- 
ing shaft to prevent theft, is provided on this column. In 
the prior art arrangement, when the column is relatively 
moved with respect to the connecting members, inter- 
ference between this housing and the connecting mem- 
bers should be prevented. Accordingly, it is necessary 
to make the distance between this housing and the con- 
necting members large. However, in a vehicle interior in 
which space is limited, it is difficult to make the distance 
between the housing and the connecting members 
large. 

[0007] An object of the present invention is to provide 
a shock absorbing steering device that is capable of 
solving the above technical problems. 
[0008] According to the present invention there is pro- 
vided a shock absorbing steering device as set out in 
the single claim. 

[0009] According to the constitution of the present in- 
vention and the arrangement of the guide members and 
the connection of the support member, the tilting angle 
of the steering wheel may be adjusted respectively. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

5 Fig. 1 is a cross-sectional view of major parts of a 

shock absorbing steering device according to an 
embodiment of the present invention. 
Fig. 2 is a plan view of major parts of the shock ab- 
sorbing steering device according to the embodi- 

10 ment of the present invention. 

Fig. 3 is a partially broken away plan view of the 
shock absorbing steering device according to the 
embodiment of the present invention. 
Fig. 4 is a side view of the shock absorbing steering 

15 device according to the embodiment of the present 
invention. 

Fig. 5 is a partially sectioned view of the shock ab- 
sorbing steering device according to the embodi- 
ment of the present invention. 
20 Fig. 6 is a view for explanation of the action of the 
shock absorbing steering device according to the 
embodiment of the present invention. 

[001 1 ] An embodiment of the present invention is de- 

25 scribed below with reference to the drawings. 

[0012] A shock absorbing power steering device 1 
shown in Figs. 3, 4 and 5 comprises a cylindrical first 
column 2a and a cylindrical second column 2b. One end 
of the second column 2b is pressed into the first column 

30 2a. By this arrangement, if aforce above a given amount 
exceeding this pressing-in force acts on the first column 
2a along the axial direction of the column 2a in the event 
of a vehicle collision, this first column 2a can be rela- 
tively moved in its axial direction with respect to the sec- 

35 ond column 2b. 

[0013] The first column 2a supports a tubular first 
steering shaft 5 through a bearing 4. A steering wheel 
6 is connected to one end of the first steering shaft 5. 
One end of the second steering shaft 7 is inserted into 

40 the other end of the first steering shaft 5 so that rotation 
can be transmitted between these shafts 5, 7. For ex- 
ample, by making the inner circumference of the first 
steering shaft 5 and the outer circumference of the sec- 
ond steering shaft 7 non-circular, rotation can be trans- 

45 mitted from the first steering shaft 5 to the second steer- 
ing shaft 7. 

[0014] The outer race of the bearing 4 engages with 
a step on the inner circumference of the first column 2a, 
and the inner race engages with a stop ring 5a mounted 

so on the outer circumference of the first steering shaft 5. 
Thus, in the event of the vehicle collision, force can be 
transmitted from the steering wheel 6 through the first 
steering shaft 5 and bearing 4 to the first column 2a 
along the axial direction of the column 2a. A circumfer- 

55 ential groove 8 is formed in the outer circumference of 
the second steering shaft 7. A through-hole 9 commu- 
nicating with the circumferential groove 8 is formed in 
the first steering shaft 5. The through-hole 9 and circum- 
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ferential groove 8 are filled with resin 10. By this ar- 
rangement, in the event of the vehicle collision, if force 
more than a given amount acts on the first steering shaft 
5 along the axial direction of the shaft 5, the resin 1 0 is 
sheared. By the breakage of the resin 1 0, the first steer- 5 
ing shaft 5 can be relatively movable along its axial di- 
rection with respect to the second steering shaft 7. 
[0015] The other end of the second column 2b is in- 
tegrated with a sensor housing 15a of a torque sensor 
15 for detection of steering torque. Rotation of the sec- 10 
ond steering shaft 7 is transmitted to a third steering 
shaft 12 through the torque sensor 15. The rotation of 
the third steering shaft 12 is transmitted to the vehicle 
wheels through for example a known steering gear of 
rack and pinion type or ball screw type. By a steering 15 
assistance motor 13 mounted on the sensor housing 
15a, steering assistance force corresponding to the 
steering torque detected by the torque sensor 15 is pro- 
vided. Known devices can be employed as the torque 
sensor 1 5 and the steering assistance mechanism. 20 
[0016] A support frame 17 mounted on the sensor 
housing 15a by means of bolts 16 is supported by 
means of a pair of lower support brackets 19a, 19b so 
as to be capable of tilting about a tilting shaft 20 that is 
arranged along the left/right direction of the vehicle 25 
body. The brackets 19a, 19b are mounted by means of 
bolts (not shown in the drawings) on the vehicle body 
member 18. 

[0017] As shown in Fig. 1 and Fig. 2, a pair of guide 
members 30a, 30b are united by welding with the cir- 30 
cumference of the first column 2a. Each of the guide 
members 30a, 30b has a pair of feet 30a', 30b' and a 
guide section 30a", 30b". The feet 30a', 30b' project to 
the outside from the outer circumference of the first col- 
umn 2a. Each of the guide sections 30a", 30b" is inte- 35 
grated with the feet 30a' or 30b' at the position separated 
from the outer circumference of the first column 2a. 
Each of the guide sections 30a", 30b" has a guide 
groove 31 a or 31 b running along the axial direction of 
the first column 2a. Each of the guide grooves 31 a, 31 b 40 
is closed at one end adjacent to the steering wheel, and 
is open at the other end adjacent to the vehicle wheel. 
[0018] A pair of connecting members 33a, 33b are 
connected to the first column 2a through the guide sec- 
tions 30a", 30b". Specifically, a pair of recesses 33a 1 , 45 
33b' are formed on each of the connecting members 
33a, 33b along the axial direction of the first column 2a. 
Each of the guide sections 30a", 30b" is pressed into 
the recesses 33a 1 or 33b 1 along the axial direction of the 
first column 2a. Plural through-holes are formed in each so 
of the guide sections 30a", 3db". Other through-holes 
communicating with the through-holes are formed in 
each of the connecting members 33a, 33b. and these 
through-holes are filled with resin 35. By this arrange- 
ment, the resin 35 is sheared, when force above a given 55 
amount exceeding the force for pressing the guide sec- 
tions 30a", 30b" into the recesses 33a', 33b' acts on the 
first column 2a along the axial direction, with the result 
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that the first column 2a is relatively movable along its 
axial direction with respect to the connecting members 
33a, 33b. 

[0019] As shown in Fig. 1, the first column 2a is ar- 
ranged between the two connecting members 33a, 33b. 
These connecting members 33a, 33b are arranged on 
a line L perpendicular to the axis O of the first column 
2a. The distance from this axis O to one connecting 
member 33a is equal to the distance from this axis O to 
the other connecting member 33b. 
[0020] The connecting members 33a, 33b are con- 
nected to a vehicle body member 18 through a support 
member 40 that radially extends in one direction (direc- 
tion indicated by the arrow A in Fig. 1) from the outer 
periphery of the first column 2a. In more detail, this sup- 
port member 40 comprises a first support section 40a 
connected to one connecting member 33a, a second 
support section 40b connected to the other connecting 
member 33b, and a joining section 40c that joins both 
support sections 40a, 40b. Each of the connecting mem- 
bers 33a } 33b is connected to the support member 40 
by means of bolts 41 . 

[0021] The support member 40 is connected to the ve- 
hicle body member 1 8 through a tilting angle adjustment 
mechanism 50. Specifically, as shown in Fig. 1 , Eig. 3 
and Fig. 4, this, tilting angle adjustment mechanism 50 
comprises an operating lever 52 and an upper support 
bracket 51 connected to the vehicle body member 18 
by means ofbolts (notshown in the drawings). A support 
bolt 53 inserted into the support member 40 is inserted 
into a slot 51 a formed in the upper support bracket 51 . 
The head of the support bolt 53 is welded to the support 
member 40. A female thread 55a formed on a lever hub 
55 is screwed on to the support bolt 53. The operating 
lever 52, that is fitted to the outer circumference of the 
hub 55 so as to rotate together with the hub 55, is 
clamped by a nut 56 screwed on to a male thread 55b 
formed on the outer circumference of the hub 55 and a 
step 55c formed on the outer circumference of the hub 
55. When the operating lever 52 is tilted to the position 
shown by the double-dotted chain line in Fig. 4, the 
screw-threaded relationship of the support bolt.53 and 
hub 55 is slackened. Movement of the support bolt 53 
within the slot 51a along an arc centered on the tilting 
shaft 20 is thereby permitted. The tilting angle of the 
steering wheel 6 can be adjusted by means of this move- 
ment. When the operating lever 52 is tilted to its original 
position, the hub 55 that is screwed on to the support 
bolt 53 is pushed on to the upper support bracket 51 
through a washer 54, and the support bolt 53 is thereby 
fixed. A stopper 51 b for the operating lever 52 is formed 
on the upper support bracket 51 in order to prevent the 
support bolt 53 being screwed in excessively. 
[0022] As shown in Fig. 3, a housing 61 of a locking 
device 60 is provided on the outer circumference of the 
first column 2a. A locking member 63 is housed in the 
housing 61 . The housing 61 radially extends in the other 
direction (direction indicated by the arrow B in Fig. 1 ) 
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from the outer circumference of the first column 2a. The 
locking member 63 projects from the housing 61 on lock 
operation by means of a key (not shown in the draw- 
ings), and is retracted into the housing 61 on unlocking 
operation. A known locking mechanism can be em- s 
ployed to move the locking member 63 in response to 
the key operation. Rotation of the first steering shaft 5 
is locked when the locking member 63 projecting from 
the housing 61 is inserted into a recess 62a formed on 
a tubular member 62 that is fixed to the outer circumfer- 10 
ence of the first steering shaft 5. If torque is generated 
to rotate the steering wheel 6 in a condition wherein ro- 
tation of the first steering shaft 5 is locked by means of 
the locking member 63, the torque is received by the 
vehicle body member 1 8 through the guide members 15 
30a, 30b. 

[0023] According to the constitution described above, 
by a collision between the vehicle and an obstacle ex- 
isting in front of the vehicle, the resin 1 0 that connects 
the first steering shaft 5 to the second steering shaft 7 20 
is sheared, the resin 35 that connects the connecting 
members 33a, 33b to the guide sections 30a", 30b" is 
sheared, and the connecting members 33a, 33b are 
moved relatively to the guide sections 30a", 30b", there- 
by, as shown in Fig. 6, the first column 2a moves in Its 25 
axial direction relative to the connecting members 33a, 
33b and the second column 2b. Impact energy can be 
absorbed by the shearing of the resin and by the friction 
between the relatively moving members. During the rel- 
ative movement, the guide sections 30a", 30b" and con- so 
necting members 33a, 33b are maintained in engaged 
condition, and the position of their engagement is varied 
as the first column 2a moves relatively with respect to 
the connecting member 33a, 33b and second column 
2b. The absorption characteristic of the impact energy 35 
is therefore stable since there is no possibility of the first 
column 2a becoming detached from the vehicle body 
member 18. 

[0024] According to the above constitution, because 
the first column 2a is arranged between the two con- 40 
necting members 33a, 33b, the space between the two 
connecting members 33a, 33b can be effectively uti- 
lized. By this arrangement, restriction of the layout of 
other equipments within the vehicle body can be avoid- 
ed. Also, the two connecting members 33a and 33b are 45 
arranged on a line L perpendicular to the axis O of the 
first column 2a, and the distance from the axis O to one 
connecting member 33a and the distance from the axis 
O to the other connecting member 33b are made equal, 
thereby the force acting on the first column 2a in the 50 
event of a collision is uniformly transmitted to both con- 
necting members 33a, 33b. Therefore, the first column 
2a can be relatively moved in a smooth manner with re- 
spect to the two connecting members 33a, 33b, so the 
impact energy absorption characteristic is stabilized. 55 
There is no possibility of the housing 61 of the locking 
member 63 interfering with the connecting members 
33a, 33b when the first column 2a is moved relatively 



with respect to the connecting members 33a, 33b, so 
there is no need to make the distance between the hous- 
ing 61 and the connecting members 33a, 33b large. This 
device 1 can therefore be made of small size. 
[0025] It should be noted that the present invention is 
not restricted to the embodiments described above. For 
example, the impact absorption effect can be adjusted 
by gradually varying the width of the guide grooves 31 a, 
31 b along the axial direction of the first column 2a as 
shown by the double-dotted chain line in Fig. 2, or by 
gradually varying the thickness of the guide sections 
30a", 30b" along the axial direction of the first, column 
2a. Also, the tilting angle adjustment mechanism can be 
dispensed with so that the support member 40 is directly 
connected to the vehicle body member 1 8. 

Claims 

1 . A shock absorbing steering device comprising: 

a) a column (2a) that supports a steering shaft 
(5) and a steering wheel (6), the column (2a) 
having an axis and an outer circumference; 

b) a pair of guide members (30a, 30b) having: 

1) respective guide sections (30a", 30b"); 
and 

2) respective pairs of feet (30a' , 30b') that 
project outward from the outer circumfer- 
ence of the column (2a); 

c) a support member (40) adapted to be con- 
nected to a vehicle body member (1 8) through 
a tilt adjustment mechanism (50) for adjusting 
a tilting angle of the steering wheel (16); and 

d) a pair of connecting members (33a, 33b) that 
are connected to the support member (40) and 
between which said column (2a) is arranged, 
each of the connecting members (33a. 33b) 
having a pair of recesses; 

characterized in that 

1) each of the guide sections (30a", 30b") is 
pressed into the recesses (33a 1 , 33b') along an 
axial direction of the column (2a) so that impact 
energy is absorbed by friction between the 
guide sections (30a", 30b") and the connecting 
members (33a, 33b); and 

2) said column (2a) is relatively movable along 
its axial direction with respectto said connecting 
members (33a, 33b), when a force more than a 
predetermined amount acts on the column (2a) 
along the axial direction, adirection of said force 
along the axis of the column (2a) relative to said 
guide members (30a, 30b) remaining constant 
regardless of change of the tilting angle. 
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(54) Shock absorbing steering device 

(57) This is a shock absorbing steering device that 
provides the benefit of stable shock absorption in the 
event of a vehicle collision. A pair of connecting members 
(33a, 33b) connected through guide sections (30a", 30b") 
to a column (2a) that supports a steering shaft (5) is con- 



Fig, i 



nected to a vehicle member (1 8). This column (2a) is 
relatively movable in its axial direction with respect to the 
connecting members (33a, 33b) when force above a giv- 
en level acts on the column (2a) along the axial direction. 
This column (2a) is arranged between the two connecting 
members (33a, 33b). 
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